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Non-technical summary
The early 1980s experienced substantial growth in the literature that emphasised the role of forward-looking expectations in driving current account developments. In this approach, the current account of a country is treated mainly as a reflection of consumption and investment decisions that span over long-term horizons. Over the years, alternative methodological frameworks have been developed to assess whether the intertemporal optimisation hypothesis finds empirical support in the data. While broad confirmation of the theory was found in some of the studies, none of them thoroughly tested if the underlying intertemporal models generate numbers similar to the current account patterns seen in Europe.
In this paper we propose a novel approach to the empirical validation of the intertemporal approach to the current account. With the help of a simple general equilibrium model, we investigate whether the dispersion of the current account balances in the euro area countries could be explained on the basis of a small set of economic fundamentals, such as productivity, capital stock and net foreign assets.
After solving the model, we derive the theoretical values for the euro area countries' current account, saving and investment, testing to what extent they match reality. The model is sufficiently rich to explain about three quarters in the dispersion of the current account and saving ratio of the euro area countries in the period 2001-2006, though cannot equally well capture differences in the investment ratios. We come to the conclusion that consumption smoothing plays a much more important role than capital accumulation in driving medium-term current account developments in the euro area countries.
Introduction
The early 1980s experienced substantial growth in the literature analysing the intertemporal aspects of the current account. Following Buiter (1981) and Sachs (1981) , a number of authors have emphasised the role of forward-looking expectations in explaining current account patterns. In the proposed models, the current account of a country is treated mainly as a reflection of consumption and investment decisions that span over long-term horizons. For example, a temporary fall in output triggered by a negative productivity shock would lead to a current account deficit, as economic agents smooth their consumption. A relatively high marginal rate on capital would similarly lead to a deterioration of the current account balance, in this case via an increase in investment. In comparison to the traditional Keynesian approach, the intertemporal approach to the current account (ICA) puts considerably less emphasis on international price competitiveness and relative demand in explaining current account movements.
The empirical applications of the ICA model evolved along two main lines of research. The first strand of the literature applied the "present value test", as developed by Campbell (1987) and Campbell and Shiller (1987) , to examine whether the theoretical implications of the ICA model are supported by the data. The standard ICA model implication is that the current account balance equals to the present value of expected future declines in net output, in turn defined as output less investment and government spending. Sheffrin and Woo (1990) or Otto (1992) tested this theoretical implication by forecasting future declines in net output with a bivariate VAR model for the current account and net output. The present value framework was then extended in several directions, in particular by emphasising the role of interest and exchange rates variability ; by incorporating consumption habits ; or by adding an exogenous world real interest rate shock (Nason and Rogers, 2006) . Most often than not, the above literature concluded that the ICA model is rejected by the data on account of higher volatility of the observed current account figures in comparison to the model-predicted series (see Mercereau and Miniane, 2004 ). An additional finding that emerges from these studies is that the ICA hypothesis holds generally better for euro area countries than for other economies (see Campa and Gavian, 2006 analytical approach are the studies by Debelle and Faruquee (1996) , Chinn and Prasad (2003) or Bussiere et al. (2004 the current account of the euro area countries over medium-term horizons. Capital accumulation appears to play a less pronounced role.
The contribution of the paper is therefore mainly twofold. First, we develop an intertemporal model aimed at describing the underlying convergence path of the euro area countries' main economic aggregates, abstracting from cyclical considerations. Second, we propose an additional benchmark for empirically validating the intertemporal approach to the current account. To our knowledge this is the first study that explicitly tests the ability of a calibrated ICA model to reflect the current account patterns in the euro area countries. Price competitiveness is not, under this approach, the main force driving current account developments over mediumterm horizons.
The remainder of the paper is organised as follows. Section 2 develops the intertemporal current model, a complete and analytically simplified version of which is given in Appendix A. In section 3 the model is calibrated and its properties are investigated. Section 4 describes the data and focuses on the empirical correspondence between model implied and actual values of the current account, saving and investment. The final section contains our main conclusions.
The model

General features
The model considers a small open economy where production, consumption and investment are all based on a single homogenous good. The law of one price holds in each period, and there are neither transport costs nor impediments to international trade. In contrast, international financial markets are incomplete as investors require a premium for lending that depends positively on the stock of net foreign liabilities of the domestic economy. The process of capital accumulation is assumed to be subject to adjustment costs, which introduces further frictions to the model. For ease of exposition, the foreign economy, whose variables are denoted by a star " * ", is assumed to be permanently in its steady state. The model also assumes that the structure and the parameters of the domestic and foreign economies are the same.
While the model does not incorporate all the relevant factors to current account modelling, for instance cyclical or demographic, it relies on two crucial mechanisms through which intertemporal optimisation is said to operate in converging economies, i.e. the process of consumption smoothing by consumers and of capital accumulation by investors. As a result, the model is designed for explaining what drives the underlying current account among highly integrated economies, such as those belonging to a common currency area, and not for being an overarching
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Households
It is assumed that the representative household maximises its lifetime utility from consumption:
subject to the intertemporal budget constraint:
and a standard transversality condition. Here Y t denotes output, C t private consumption, I t investment, G t government spending and B t the stock of net foreign assets at the end of period t, where all variables are expressed in per-capita terms. 
Following Benigno (2001), we introduce imperfections in financial markets by postulating that the premium on the domestic real interest rate R t , paid on oneperiod domestic bonds between periods t-1 and t, is a decreasing function of the stock of net foreign assets expressed as a percentage of steady-state output:
In net borrowing economies, domestic agents are charged a premium on their liabilities, which in turn enhances their savings. On the other hand, in net lending economies, domestic agents receive lower remuneration on their assets, which in turn enhances their spending. Equation (4) parameter , whereby values close to zero represent almost completely integrated financial markets.
Production
The representative firm maximizes the discounted value of its output net of investment:
subject to the production technology for the single homogenous good:
and the accumulation equation for capital:
K t denotes here the per-capita stock of net capital at the end of period t, its depreciation rate and t is the following relative investment-capital ratio:
The above specification means that the capital is accumulated subject to adjustment costs, introduced in vein of the framework proposed by , so that only a fraction of investment turns into capital.
The country specific productivity A t converges at a constant rate to its steady-state path:
given by the level of foreign productivity, which is assumed to undergo the following deterministic trend:
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As a result, according to the above specification, steady-state output, net capital stock, consumption and investment all grow at an annual rate equal to .
The solution to the above maximisation problem specifies the shadow price of installed capital, i.e. Tobin's Q:
and the investment Euler equation:
The current account
To close the model we assume that government spending is a constant fraction of output:
Equations (2)- (4) and (6)- (13) taken together form the complete general equilibrium model. Given the initial conditions, represented by the stock of net capital 1 t K , net foreign assets B t-1 and productivity A t-1 , the model endogenously determines the optimal convergence path for output, consumption, investment, capital stock, and the stock of net foreign assets. Finally, the current account CA t can be calculated as the change in the stock of net foreign assets:
which, given relationship (2), equals the sum of the trade and income balance: 
Model simulations
In this section we present the results of a number of simulations that show the convergence path of the domestic economy depending on the chosen starting point. We consider three cases that depend on the different initial values assigned to productivity, stock of capital and net foreign assets, respectively. We start by discussing the parameterisation of the model.
Parameterisation
The model is calibrated at an annual frequency. Since the structure of the economy is assumed to be the same at home as abroad, the corresponding parameters are also the same. Their values are chosen to reflect the euro area economic environment. Our assumptions are summarised in Table 1 .
For the standard parameters we take the following values. In per-capita terms, the steady-state growth rate is calibrated at 1.5 percent per year, reflecting the average dynamics of the euro area in the years 1999-2006. We assume the discount factor to be 0.975 so that the steady-state value of the real interest rate R * equals 1.04. To match the sample mean of the investment-output ratio, we set the depreciation rate of capital to 8 percent and the share of capital in production to 30 percent, which are both broadly consistent with the values by Smets and Wouters We proceed as follows. The capital adjustment parameter is set to 0.5, so that the halflife of capital stock adjustment is around fifteen years. This value is twice as high as in and four times as low as in King and Wolman (1996) . The risk premium coefficient is set to 0.0015, which implies that a decrease in net foreign assets to steady-state output ratio by 100 percentage points is associated with a higher domestic interest rate by 15 basis points. Our choice broadly reflects the magnitude of the negative correlation between sovereign bond yields and net percent, which means that the half-life of the productivity gap amounts to around thirteen years. 
Convergence path simulation
In the first simulation 4 we analyse the convergence path of the model economy from a low level of productivity. According to the results presented in Table   2 , in the initial years the shortfall in private consumption is smaller than the deviation of output from the steady state, which indicates a relatively low saving rate.
Investments are subdued against a backdrop of a lower return on capital, which is reflected by a low value of the Tobin's Q. However, in the light of the expected productivity convergence, the investment-output ratio remains above its steady-state level. Taken together these two factors mean that the domestic economy is characterised by a current account deficit and a consequent accumulation of net foreign liabilities, which in turn need to be serviced and paid back in later periods. 11 investment shocks or a natural disaster. Table 3 shows that the saving rate is initially low and the investment-output ratio is above its steady-state value, implying a deficit in the current account and deterioration in the international investment position. The half-life of the capital stock adjustment is around fifteen years. In the last simulation we examine the convergence path of an economy initially characterised by a negative stock of net foreign assets. According to the results shown in Table 4 , higher interest rates caused by financial markets imperfections are leading to lower levels of consumer spending and investment. Even if interest payments on net foreign liabilities determine a deficit in the income balance, the current account remains in surplus owing to a combination of high saving and low investment rates. This leads to a gradual improvement in the stock of net foreign assets. Their average values are presented in Table 5 . Finally, the current account balance is calculated as a difference between gross saving and investment, which are drawn from AMECO database. 
The results
Given the initial conditions, we solve the model for each of the twelve euro area countries and each year from the period 2001-2006, and calculate the average values for the current account in relation to GDP. We focus on the six-year average because the intertemporal model here developed appears better designed for explaining long and medium-term trends in the current account rather than its shortterm, cyclical fluctuations. The results, reported in Table 6 The results for saving, reported in Table 7 , indicate that the model correctly anticipates the high saving rate in Luxemburg, and its low level in Portugal and Greece. In the case of Ireland, the predicted value is not very distant from the actual one, which means that the inability of the model to reflect Ireland's current account is mostly due to the underprediction of investment. Generally, the model fares very well in replicating observed saving rates for other euro area countries. confirm a good fit of the model to the data. The slope coefficient is not significantly different from unity and the determination coefficient amounts to 76.6%.
The results for investment, reported in Table 8 Even though the slope coefficient is positive, the determination coefficient is very low and amounts to merely 2.3%. 
Conclusion
In this paper we have argued that intertemporal factors help explain the current account dispersion in the euro area countries from a theoretical standpoint.
The way we proceeded was as follows. We developed a calibrated general equilibrium model emphasising the role of consumption smoothing and capital accumulation in saving and investment decisions. On the basis of the calculated values of productivity, capital stock and net foreign assets in the euro area countries,
we derived the theoretical current account balances by solving the model and compared these figures to actual realisations. A simple regression analysis has led us to conclude that, notwithstanding its simplicity, this theoretical framework characterises well the medium-term current account patterns seen in the euro area countries.
The following step was to analyse whether the model is successful in explaining differences in the current account via the consumption smoothing or capital accumulation channel. Having compared the model predictions for both saving and investment rates, we found that the model explains well saving but not investment behaviour. This suggests that the consumption smoothing channel, prompted by expectations of economic convergence, is the key driving force for the dispersion of the current account in the euro area. Capital stock differences are not enough to rationalise the dispersion of investment.
The analysis could be extended in various directions to embody other features that may be appropriate in explaining current account fluctuations. One could relax the one-good assumption and suppose that there are an infinite number of goods sold at the monopolistically competitive market. As indicated by and Schellekens (2007) or suggest, the model could include traded and non-traded goods sectors to address the relative price implications of the convergence process. Third, the way financial markets imperfections are modelled could be modified, for example by assuming that there is a maximum level of net foreign liabilities that is deemed acceptable by market participants, as in the default model presented by Obstfeld and Rogoff (1996) . Fourth, as in Bussiere et al. (2004) , the model could be extended for credit-constrained consumers to emphasise the possible impact of fiscal policy on the current account. Finally, cyclical factors or nominal rigidities could be included to increase the time variability of the model derived current account positions. However, as the analysis seems empirically successful in addressing the issue at hand, it might be argued that there is no need to move to a more complex framework. 
